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Ndel 

TATG AAA CAA AGC ACT ATT GCA CTG GCA CTC TTA CCG TTA CTG TTT ACC CCT GTG ACA AAA 
AC TTT GTT TCG TGA TAA CGT GAC CGT GAG AAT GGC AAT GAC AAA TGG GGA CAC TGT TTT 
► Met Lys Gin Ser Thr lie Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys 

KPI 9 Agei 

(AG GTG TGC TCT GAA CAA GCT GAG ACC GGT CCG TGC CGT GCA ATG ATC TCC CGC TGG 
:TC CAC ACG AGA CTT GTT CGA CTC TGG CCA GGC ACG GCA CGT TAC TAG AGG GCG ACC 
Val Cys Ser GI u Gin Ala Gl u Thr Gly Pro Cys Arg Al a Met lie Ser Arg Trp 

Aatll 

TAC TTT GAC GTC ACT GAA GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC 
ATG AAA CTG CAG TGA CTT CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG 

► Tyr Phe Asp Val Thr Gl u Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gl y Gl y Asn 

BamHI Hindlll 

CGT AAC AAC TTT GAC ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TA 

GCA TTG TTG AAA CTG TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA 

► Arg Asn Asn Phe Asp Thr Gl u Gl u Tyr Cys Met Ala Val Cys Gl y Ser Ala lie 
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Rsrll 

Xba! , KPI < 1 - 5 P Agel 

CTA GAT AAA AGAJGAG GTG TGC TCT GAA CAA GCT GAG ACC QGT CCG TGC CGT 
TA TTT TCrjcTC CAC ACG AGA CTT GTT CGA CTC TGG CCA GGC ACG GCA 

► Leu Asp Lys Argldu Val Cys Ser Su Gin Ala Glu Thr Qy Pro Cys A rg 

Aattl 

GCA ATG ATC TCC CGC TGG TAC TTT GAC GTC ACT GAA GGT AAG TGC GCT CCA 
CGT TAC TAG AGG GCG ACC ATG AAA CTG CAG TGA CTT CCA TTC ACG CGA GGT 

► Ala MBt lie Ser Arg Trp Tyr Phe Asp Val Thr Glu Gly Lys Cys Ala Pro 

TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC ACT GAA GAG 
AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG TGA CTT CTC 

► Phe Phe Tyr Gly Gly Cys GJ y GI y Asn Arg Asn Asn Phe Asp Thr Glu Qu 

BamHI Hindi 11 

TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TA 

ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA 

► Tyr Cys Met Ala Val Cys Qy Ser Ala Me 
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«!i <- 4 - 57 r > Age, 

CTA GAT AAA AGaIgAG CTT GTT AGA GAG GTG TGC TOT GAA CAA GOT GAG ACC GOT 

TA ITT TCT|CTC CAA CAA TOT CTC CAC ACG AGA CTT GTT CGA CTC TGG CCA 

► Leu Asp Lys Arg|Glu Val Val Arg Gl u Val Cys Ser Glu Gin Ala Gl u Thr Gly 

Aatll 

CCG TGC CGT GCA ATG ATC TCC CGC TGG TAC TTT GAC GTC ACT GAA GGT AAG TGC 

GGC ACG GCA CGT TAC TAG AGG GCG ACC ATG AAA CTG CAG TGA CTT CCA TTC ACG 

► Pro Cys Arg Ala Met lie Ser Arg Trp Tyr Phe Asp Val Thr Glu GJy Lys Cys 

GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC ACT GAA 

CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG TGA CTT 

► Ala Pro Phe Phe Ty r Gl y Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp Thr Glu 

BamHI Hindlll 

GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TA 

CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA 

► Glu Tyr Cys Met Ala Val Cys Gly Ser Ala lie 
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ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA ACT TAA AAA TGA CGT CAA AAT AAG CCT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GCT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Gl u Asp Gu Thr Ala Gn lie Pro Ala Gl u Ala Val 

ATC GCT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GOT AAA AGG TTG 

► lie Gy Tyr Leu Asp Leu Gl u Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TCT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gy Leu Leu Phe I le Asn Thr Thr lie Ala Ser I le Ala Ala Lys 

Xbal KPK-4-57) 

GAA GAA GGG GTA TCT CTA GAT AAA AGaIgAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCTlCTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

► Glu Gu Gly Val Ser Leu Asp Lys ArglGu Val Val Arg Gl u Val Cys Ser Gl u Gin 

Rsrll 

Agel Aatil 

GCT GAG ACC GGT CCG TGC CGT GCA ATG ATC TCC CGC TOG TAC TTT GAC GTC ACT GAA 
CGA CTC TOG CCA GGC ACG GCA CGT TAC TAG AGG GOG ACC ATG AAA CTG CAG TGA CTT 

► Ala Gu Thr Gly Pro Cys Arg Ala Met lie Ser Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GOT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gy Cys Gly Gy Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Gu Glu Tyr Cys Met Ala Val Cys Gy Ser Ala lie 
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KPK-4-57) 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Thr - Gly - Pro - Cys - Arg - Ala - Met - lie - Ser - Arg 
9 10 11 12 13 14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 

19 20 21 22 23 24 25 26 27 28 29 

Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 

30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe 
41 42 43 



Asp 
44 



Thr - Glu 
45 46 



Glu 
47 



Tyr 
48 



Cys 
49 



Met 
50 



Ala 
51 



Val 
52 



Cys - Gly 
53 54 



Ser 
55 



Ala 
56 



lie 
57 
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pTW 6165 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC OCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CCT CAA AAT AAG CGT CCT AGG AGG OCT AAT CGA 
>MBt Arg Phe Pro Ser lie Pha Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Lau Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin lie Pro Ala Qu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Gly Tyr Leu Asp Leu Glu Gl y Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gly Leu Leu Phe He Asn Thr Thr lie Ala Ser lie Ala Ala Lys 



xba| KPI(-4-57; M15A, S17W) 



GAA GAA GGG GTA TCT CTA GAT AAA AGAjGAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCTICTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

► 3u Glu Gly Val Ser Leu Asp Lys ArglGlu Val Val Arg Qu Val Cys Ser Glu Gin 

Rsrll 

Agel Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA 32 ATC TSfi CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT CGA TAG ACC. GOG ACC ATG AAA CTG CAG TGA CTT 
►Al a Gl u Thr Qy Pro Cys Arg Ala Ala lie Tr p Arg Tr p Tyr Phe Asp Val Thr Gl u 

GCT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr 3y Gly Cys 3y Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Glu Glu Tyr Cys M»t Ala Val Cys Gl y Ser Ala He 



Figure 1 1 



812 

GTCCGTGCCGTGCA£CIATCI£G.CGCTGGTACTTTGACGT 
GCACGGCACGTLGATAGAHIGCGACCATGAAAC 
813 

814 

G TCCGTGCC GTGCAGCIATCIACC GCTGGTACTTTGACGT 
GCACGGCACGTCGATAGAIGGCGACCATGAAAC 
815 

867 

GTCCGTGCCGTGCAIIGATCUCCGCTGGTACTTTGACGT 
GCACGGCACGTAALTAGAAGGCGACCATGAAAC 
868 

1493 

GTCCGTGCCGTGCAXIGATCIACCGCTGGTACTTTGACGT 
GCACGGCACGTAACTAGAIG.GCGACCATGAAAC 
1494 

G TCCGTGCC GTGC A ATGCACIinC GCTGGTAC TTTGACGT 
GCACGGCACGTTAC£LGAAfiGCGACCATGAAAC 
926 

927 

GTCCGTGCCGTGCAATGCACIACCGCTGGTACTTTGACGT 
GCACGGCACGTTACGXGAIQGCGACCATGAAAC 
928 

929 

GTCCGTGCCGTGCAATGCACIGfiCGCTGGTACTTTGACGT 
GCACGGCACGTTACGJlGACCGCGACCATGAAAC 
930 

863 

GTCCGTGCCGTGCAGC1CACTCCCGCTGGTACTTTGACGT 
GCACGGCACGTCGAGXfiAGGGCGACCATGAAAC 
864 

865 

G TCC GTGCC GTGC AIIfiCA£TCCC GCTGGTAC TTTGACGT 
GCACGGCACGTAACGIG.AGGGCGACCATGAAAC 
866 



pTW6165 KPI(-4-57; M15A, S17F) 
PTW6166 KPI(-4-57; M15A, S17Y) 
PTW6175 KPI(-4-57; M15L, S17F) 
pBG028 KPI(-4-57; M15L, S17Y) 
pTW6183 KP!(-4-57; 11 6H, S17F) 
pTW6184 KPK-4-57; 11 6H, S17Y) 
pTW6185 KPI(-4-57; I16H, S17W) 
pTW6173 KPI(-4-57; M15A, 11 6H) 
pTW6174 KPI(-4-57; M15L, I16H) 
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pTW 6166 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CCT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► ktet Arg Phe Pro Ser lie Pre Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG CCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 
►Ala Pro Val Asn Thr Thr Thr Gl u Asp Gl u Thr Ala Gin Me Pro Ala Qu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA' CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Gly Tyr Leu Asp Leu Qu Gl y Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 
LI ►Ser Thr Asn Asn Gly Leu Leu Phe lie Asn Thr Thr lie Ala Ser lie Ala Ala Lys 

5 Xba , KPI(-4-57; M15A, S17Y) 

S- GAA GAA GGG GTA TCT CTA GAT AAA AGA [g^^TT^TT^GaTaG^TG^GC^CT GAA CAA 

ffl CTT CTT CCC CAT AGA GAT CTA TTT TCTICTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

~ ►Giu Glu Gly Val Ser Leu Asp Lys ArglGlu Val Val Arg Glu Val Cys Ser Gl u Gin 

O Rsrll 

* Agel Aatll 

s GCT GAG ACC GGT CCG TGC CGT GCA OCX ATC TAC GGC TGG TAC TTT GAC GTC ACT GAA 

r=l CGA CTC TGG CCA GGC ACG GCA CGT OGA TAG ATG GOG ACC ATG AAA CTG CAG TGA CTT 

St >Ala Glu Thr Qy Pro Cys Arg Ala Ala lie Tyr Arg Trp Tyr Phe Asp Val Thr Glu 

M= GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 

CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 
2? ►Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys C3 y Gly Asn Arg Asn Asn Phe Asp 

O 

f(j BamHI Hindi II 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Glu Glu Tyr Cys MM Ala Val Cys Gly Ser Ala lie 
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ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GOT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Rie Pro Ser Me Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GOT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA OCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Gl u Asp Gl u Thr Ala Gin lie Pro Ala Gl u Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Qy Tyr Leu Asp Leu Gl u Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TOG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gl y Leu Leu Phe I I e Asn Thr Thr lie Ala Ser He Ala Ala Lys 

vu , KP1(-4-57; M15L, S17F) 

GAA GAA GGG GTA TCT CTA GAT AAA AGaIgAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT|CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

► Glu <3 u Gly Val Ser Leu Asp Lys Arg|Glu Val Val Arg Gl u Val Cys Ser Qu Gin 

Rsrll 

Agel Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA TTG ATC TTC. CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT AAC TAG &A£ GCG ACC ATG AAA CTG CAG TGA CTT 
►Ala 3 u Thr Gly Pro Cys Arg Ala Leu He Phe Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA. TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr 3u Glu Tyr Cys Vfat Ala Val Cys Gly Ser Ala He 
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p8G028 
cc-factor 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA ACT TAA AAA TGA CCT CAA AAT AAG CCT CCT AGG AGG CCT AAT CGA 

► Met Arg Phe Pro Ser I I e Phe Thr A I a Val Leu Phe Ala Ala Ser Ser Al a Leu Al a 

GCT CCA CTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TCT CTT CTA CTT TGC CCT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin lie Pro Al a Gl u Al a Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TCT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gl y Leu Leu Phe I I e Asn Thr Thr lie Al a Ser I I e Al a Al a Lys 

Xbal KPI<-4-57; M15L, S17Y) 

GAA GAA GGG CTA TCT CTA GAT AAA AGaIgAg"ctT" GTT^GA^S^GTG^GcT^r GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCtIcTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

► Glu Glu Gly Val Ser Leu Asp Lys ArgjGlu Val Val Arg Glu Val Cys Ser Glu Gin 

Rsrll 

Agel Aatll 

GCT GAG ACC GCT CCG TGC CCT GCA TJE ATC XA£ CGC TOG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA OGC ACG GCA CGT TAG A32 GCG ACC ATG AAA CTG CAG TGA CTT 

► Ala Glu Thr Gly Pro Cys Arg Ala Leu lie Tyr Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindi II 

ACT GAA GAG TAC TGC ATG GCA CTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala lie 
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pTW6183 



a-factor 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA ACT TAA AAA TGA CGT CAA AAT AAG CGT CCT AGG AGG CGT AAT CGA 
►Mot Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TCT CTT CTA CTT TGC CCT GTT TAA GGC CGA CTT CGA CAG 
►Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin lie Pro Ala Glu Ala Val 

ATC GCT TAC TTA GAT TTA GAA GGG GAT TTC GAT CTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AOS TTG 

► lie 3y Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn 3 y Leu Leu Phe lie Asn Thr Thr lie Ala Ser He Ala Ala Lys 

KPi(-4-57; 11 6H, S17F) 



GAA GAA GGG CTA TCT CTA GAT AAA AGaIgAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT ICTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

► Glu Gu Gly Val Ser Leu Asp Lys ArgjGlu Val Val Arg Glu Val Cys Ser Qu Gin 

Rsrll 

Agel Aatll 

GCT GAG ACC GCT CCG TGC CGT GCA ATG £A£ TTC. CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CCT TAC STG AAS GCG ACC ATG AAA CTG CAG TGA CTT 
►Ala a u Thr Gly Pro Cys Arg Ala M»t His Phe Arg Trp Tyr Phe Asp Val Thr Glu 

GOT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CCT AAC AAC TTT GAC 
CCA TTC ACG CGA GCT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gty Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr (3u Glu Tyr Cys Mat Ala Val Cys Gly Ser Ala lie 
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pTW6184 



ru 



□ 
fU 



ATG AGA TTT CCT TCA ATT TIT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA ACT TAA AAA TGA CCT CAA AAT AAG CCT CCT AGO AGG CCT AAT CGA 

► Met Arg Phe Pro Ser I I e Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Lau Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TCT TOT CTT CTA CTT TGC OCT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Aan Thr Thr Thr Ql u Asp Glu Thr Ala Gin lie Pro Ala Qu Ala Val 

ATC GOT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG OCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Qy Tyr Leu Asp Leu 3u Gl y Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TOG TCT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gly Leu Leu Phe He Asn Thr Thr I le Al a Ser I le Ala Ala Lys 



KPI(-4-57; 116H, S17Y) 

i GTT CTT AGA GAG GTG TGC TCT GAA CAA 
CAA CAA TCT CTC CAC ACG AGA CTT GTT 
ilu Val Val Arg Qu Val Cys Ser Glu Sn 



Xbal 

GAA GAA GGG CTA TCT CTA GAT AAA 
CTT CTT CCC CAT AGA GAT CTA TTT 

► Glu 3u Gly Val Ser Leu Asp Lys Arg| 

Rsrll 

Agel Aatfl 

GCT GAG ACC GCT CCG TGC CCT GCA ATG CAC ISC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT TAC GTG. ATG. GCG ACC ATG AAA CTG CAG TGA CTT 

► Ala Qu Thr Qy Pro Cys Arg Ala Met His Tyr Arg Trp Tyr Phe Asp Val Thr Qu 

GGT ASG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CCT AAC AAC TTT GAC 
CCA TTC ACG CGA GCT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr 3y Gly Cys Qy Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Qu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala He 



Figure 17 



pTW6185 
a-factor 

ATG AGA TTT CCT TCA ATT TTT ACT GCA GIT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 
>Vbt Arg Phe Pro Ser lie Phe Thr Ala Val Lau Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 
► Ala Pro Val Asn Thr Thr Thr Glu Asp Qu Thr Ala Gin lie Pro Ala GluAla Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
►lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

l= AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 

g TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

f=j ►Ser Thr Asn Asn Gly Leu Leu Phe 1 1 e Asn Thr Thr lie Ala Ser lie Ala Ala Lys 

9 Xbal KPI(-4-57; I16H, S17W) 

GAA GAA GGG GTA TCT CTA GAT AAA AGaIgAG™GTT^?TT™AGa' GAG GTG TGC TCT GAA CAA 
yfl CTT CTT CCC CAT AGA GAT CTA TTT TCtIcTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

q ►Glu Glu Gly Val Ser Leu Asp Lys ArglfJu Val Val Arg Glu Val Cys Ser Glu Qn 

* Rsrll 

L Agel Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA ATG OL. TGS CGC TGG TAC TTT GAC GTC ACT GAA 
fU CGA CTC TGG CCA GGC ACG GCA CGT TAC GTS A££ GCG ACC ATG AAA CTG CAG TGA CTT 

y. ►Ala Glu Thr Gly Pro Cys Arg Ala Met Hs Trp Arg Trp Tyr Phe Asp Val Thr Q u 

«f GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 

O CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

Fjj ►Gly Lys Cys Ala Pro Phe Phe Tyr 3y <3y Cys Gly Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindill 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 
►Thr Glu Glu Tyr Cys Met Ala Val Cys 3y Ser Ala lie 



igure 18 



Title: PROTEASE INHIBITOR 
PEPTIDES 
Inventor(s): R. Tyler WHITE et al. 
Appl. No.: 09/201,715 



pTW6173 
a-factor 

ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA ACT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser I I e Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GCT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Glu Asp GIu Thr Ala Gin lie Pro Ala Gu Ala Val 

ATC GCT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TIT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie 3y Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gly Leu Leu Phe He Asn Thr Thr I I e Al a Ser lie Ala Ala Lys 

KPI(-4-57; M15A, 11 6H) 

[GAG^^^rr^GTGAG^TG^TGC^^r GAA CAA 

jCTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
Val Val Arg O u Val Cys Ser Glu 3 n 



Xbal 

GAA GAA GGG GTA TCT CTA GAT AAA 
CTT CTT CCC CAT AGA GAT CIS TTT 
► Glu Gu Gly Val Ser Leu Asp Lys Ar 



Rsrll 

Agel Aatli 

GCT GAG ACC GGT CCG TGC CGT GCA GCE CAC TCC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT QQ& ST2 AGG GOG ACC ATG AAA CTG CAG TGA CTT 

► Ala Qu Thr Gl y Pro Cys Arg Ala Al a Hi s Ser Arg Trp Tyr Phe Asp Val Thr Q u 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TIC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TIG AAA CTG 

► Gly Lys Cys Al a Pro Phe Phe Tyr a y Gly Cys 3y Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC OCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Gu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala Me 



Title: PROTEASE INHIBITOR 
PEPTIDES 
Inventor(s): R. Tyler WHITE et al. 
Figure 19 A PPl- No.: 09/201,715 

pTW6174 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA OCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG OCT AAT CGA 
►Mat Arg Phe Pro Ser lie Phe Thr Ala Val Lau Pho Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTC TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Gl u Asp Gl u Thr Ala Gin lie Pro Ala Qu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Qly Tyr Leu Asp Leu Glu Qly Asp Phe Asp Vai Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 
►Ser Thr Asn Asn Gl y Leu Leu Phe lie Asn Thr Thr lie Ala Ser lie Ala Ala Lys 

Xbal KPI(-4-57; M15L, 11 6H) 

GAA GAA GGG GTA TCT CTA GAT AAA AGAIgAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT|CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

► 3u Glu Gly Val Ser Leu Asp Lys ArglGlu Val Val Arg Qu Val Cys Ser Glu Gin 

Rsrll 

Agel Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA TT& £&£ TCC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT &SC GTS AGG GOG ACC ATG AAA CTG CAG TGA CTT 

► Ala Glu Thr Gly Pro Cys Arg Ala Leu His Ser Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG COG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr 3y Gly Cys ay Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Glu Glu Tyr Cys Mat Ala Val Cys Gly Ser Ala Me 



Title: PROTEASE INHIBITOR 
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Figure 20 

KPK-4-57; M15A, S17W) TW6165 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Ala - lie - Trp - Arg 
8 9 10 11 12 13 14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 

Val - Cys - Gly - Ser - Ala - lie 
52 53 54 55 56 57 



Figure 21 



KPK-4-57; M15A, S17Y) TW6166 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Ala - lie - TVr - Arg 
8 9 10 11 12 13 14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 

41 42 43 44 45 46 47 48 49 50 51 

Val - Cys - Gly - Ser - Ala - He 

52 53 54 55 56 57 



Figure 22 



G 



ry 

D 



KPK-4-57; M15L, S17F) TW6175 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Leu - lie - Phe - Arg 

8 9 10 11 12 13 14 15 16 17 18 

Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 

19 20 21 22 23 24 25 26 27 28 29 

Pro - Phe - Phe - Tyr - Gly - . Gly - Cys - Gly - Gly - Asn - Arg 

30 31 32 33 34 35 36 37 38 39 40 

Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 

41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - lie 
52 53 54 55 56 57 



Title: PROTEASE INHIBITOR 
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Figure 23 

KPK-4-57; M15L, S17Y) BG028 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 

Glu - Thr - Gly - Pro - Cys - Arg - Ala - Leu - lie - Tvr - Arg 
8 9 10 11 12 13 14 15 16 17 18 

Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 

Val - Cys - Gly - Ser - Ala - lie 
52 53 54 55 56 57 
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KPK-4-57; I16H, S17F) TW6183 



Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin 



-4-3 -2 -1 1 2 3 4 5 



Ala 



6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Met - His - Phe - Arg 

8 9 10 11 12 13 14 15 16 17 18 

Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 

19 20 21 22 23 24 25 26 27 28 29 

Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 

30 31 32 33 34 35 36 37 38 39 40 

Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 

41 42 43 44 45 46 47 48 49 50 51 

Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 



Title: PROTEASE INHIBITOR 
PEPTIDES 
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KPK-4-57; I16H, S17Y) TW6184 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 

"4-3 -2 -1 1 2 3 4 5 6 7 

Glu - Thr - Gly - Pro - Cys - Arg - Ala - Met - His. - Tyr - Arg 

8 9 10 11 12 13 14 15 16 17 18 

Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 

19 20 21 22 23 24 25 26 27 28 29 

Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 

41 42 43 44 45 46 47 48 49 50 51 

Val - Cys - Gly - Ser - Ala - He 

52 53 54 55 56 57 



Title: PROTEASE INHIBITOR 
PEPTIDES 



Inventor(s): R. Tyler WHITE et al 
Fl § ure 26 Appl. No. : 09/201 ,715 



KPK-4-57; I16H, S17W) TW6185 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 

" 4 ~ 3 - 2 "I 1 2 3 4 5 6 7 

Glu - Thr - Gly - Pro - Cys - Arg - Ala - Met - Sis. - Tro - Arg 

8 9 10 11 12 13 14 15 16 17 18 

M= Tr P - - Phe - As P - Val - Thr - Glu - Gly - Lys - Cys - Ala 

O 19 20 21 22 23 24 25 26 27 28 29 

O 

S~I 

m ^° ~ J? e " Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 

m 30 31 32 33 34 35 36 37 38 39 40 

O 

Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 



41 42 43 44 45 46 47 48 49 50 

Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 



51 



Title: PROTEASE INHIBITOR 
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Figure 27 Inventor(s): R. Tyler WHITE et al 

Appl. No.: 09/201,715 



KPK-4-57; M15A, S17F) DD185 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
"4-3 -2 -1 1 2 3 4 5 6 7 

Glu - Thr - Gly - Pro - Cys - Arg - Ala - Ala - He - Phe - Arg 
8 9 10 11 12 13 14 15 16 17 18 

Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 

H= 19 20 21 22 23 24 25 26 27 28 29 

Q 
D 

M Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
m 30 31 32 33 34 35 36 37 38 39 40 

01 
□ 

£ Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 

LI Val - Cys - Gly - Ser - Ala - lie 
S 52 53 54 55 56 57 



Title: PROTEASE INHIBITOR 
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KPK-4-57; M15A, I16H) TW6173 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 

-4 -3 -2 -1 1 2 3 4 5 6 7 

Glu - Thr - Gly - Pro - Cys - Arg - Ala - Ala. - gj^ _ SerTrp - Arg 

8 9 10 11 12 13 14 15 16 17 18 

U Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 

D 19 20 21 22 23 24 25 26 27 28 29 

SJ 

m Pro " phe " p he - Tyr -,Gly - Gly - Cys - Gly - Gly - Asn - Arg 

Si 30 31 32 33 34 35 36 37 38 39 40 

O 

7* Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 

p 41 42 43 44 45 46 47 48 49 50 51 

m 

t Val - Cys - Gly - Ser - Ala - lie 

¥ 52 53 54 55 56 57 



Figure 29 
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KPK-4-57; M15L, I16H) TW6174 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 

" 4 -3 -2 -1 1 2 3 4 5 6 7 

Glu - Thr - Gly - Pro - Cys - Arg - Ala - Leu - His. - Ser - Arg 

8 9 10 11 12 13 14 15 16 17 18 

Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 

19 20 21 22 23 24 25 26 27 28 29 

Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 

30 31 32 33 34 35 36 37 38 39 40 

Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 

41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 



Title: PROTEASE INHIBITOR 
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EcoRI Hindlll 




Figure 32 
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Figure 33 
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Figure 35 
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phoA signal 

GTG AAA CAA AGC ACT ATT GCA CTG GCA CTC TTA CCG TTA CTG TTT ACC CCG GTG ACC AAA 

► Val Lys Gin Ser Thr lie Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys 

■ KPI d-55) Age. 

GCClGAG GTG TGC TCT~GAA CAA GCT GAG ACC GGT CCG TGC CGT GCA ATG ATC TCC CGC TGG 

► Ala[Glu Val Cys Ser Gl u Gin Ala Glu Thr Gly Pro Cys Arg Ala Met lie Ser Arg Trp 

Aatll 

TAC TTT GAC GTC ACT GAA GGT AAG TGC GCT CCA TIC TTT TAG GGC GGT TGC GGC GGC AAC 

► Tyr Phe Asp Val Thr Glu Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn 

BamHI i 3-LL! » 

CGT AAC AAC TTT GAC ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCcIgGT GGT GGC TCT 

► Arg Asn Asn Phe Asp Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Id y Gly Gly Ser 

GGT TCC GGT GAT TTT GAT TAT GAA AAG ATG GCA AAC GCT AAT AAG GGG GCT ATG ACC GAA 

► Gly Ser Gly Asp Phe Asp Tyr Glu Lys Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu 

AAT GCC GAT GAA AAC GCG CTA CAG TCT GAC GCT AAA GGC AAA CTT GAT TCT GTC GCT ACT 

► Asn Ala Asp Glu Asn Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr 

GAT TAC GGT GCT GCT ATC GAT GGT TTC ATT GGT GAC GOT TCC GGC CTT GCT AAT GGT AAT 

► Asp Tyr Gly Ala Al a lie Asp Gly Phe Me Gly Asp Val Ser Gl y Leu Ala Asn Gly Asn 

GGT GCT ACT GGT GAT TTT GCT GGC TCT AAT TCC CAA ATG GCT CAA GTC GGT GAC GGT GAT 

► Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met Ala Gin Val Gly Asp Gly Asp 

AAT TCA CCT TTA ATG AAT AAT TTC CGT CAA TAT TTA CCT TCC CTC OCT CAA TCG GTT GAA 

► Asn Ser Pro Leu Mat Asn Asn Phe Arg Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu 

TOT CGC CCT TTT GTC TTT GGC GCT GGT AAA CCA TAC GAA TTT TCT ATT GAT TGT GAC AAA 

► Cys Arg Pro Phe Val Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser lie Asp Cys Asp Lys 

ATA AAC TTA TTC CGT GGT GTC TTT GCG TTT CTT TTA TAT GTT GCC ACC TTT ATG TAT GTA. 

► lie Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe Met Tyr Val 

TTT TCT ACG TTT GCT AAC ATA CTG CGT AAT AAG GAG TCT TAA TA 

► Phe Ser Thr Phe Al a Asn lie Leu Arg Asn Lys Glu Ser ••• 



Figure 38 
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Figure 40 
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phoA signal ^ BstE1| 

GTG AAA CAA AGC ACT ATT GCA CTG GCA CTC TTA CCG TTA CTG TTT ACC CCG GTG ACC AAA 

► Val Lys Gin Ser Thr lie Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys 

KPI (1-55; 16 • 19) Age , 16 - 19 

GCcjGAG^r^^C^C^^AACAA GCT* GAG ACC GGT CCG TGC CGT NN^TSjS^NJsTnNS TGG TAC 
►Ala|Glu Val Cys Ser Glu Gin Ala Glu Thr Gly Pro Cys Arg Trp Tyr 

Aatll 

TTT GAC GTC ACT GAA GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT 

► Phe Asp Val Thr Glu Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg 

BamHI ail! M 

AAC AAC TTT GAC ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCClGGT GGT GGC TCT GGT 

► Asn Asn Phe Asp Thr Glu Glu Tyr Cys Met Ala Val Cys Gly SerlGly Gly Gly Ser Gly 

TCC GGT GAT TTT GAT TAT GAA AAG ATG GCA AAC GCT AAT AAG GGG GCT ATG ACC GAA AAT 

► Ser Gly Asp Phe Asp Tyr Glu Lys Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn 

GCC GAT GAA AAC GCG CTA CAG TCT GAC GCT AAA GGC AAA CTT GAT TCT GTC GCT ACT GAT 

► Ala Asp Glu Asn Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 

TAC GGT GCT GCT ATC GAT GGT TTC ATT GGT GAC GTT TCC GGC CTT GCT AAT GGT AAT GGT 

► Tyr Gly Ala Ala lie Asp Gly Phe lie Gly Asp Val Ser Gly Leu Ala Asn Gly Asn Gly 

gill 

GCT ACT GGT GAT TTT GCT GGC TCT AAT TCC CAA ATG GCT CAA GTC GGT GAC GGT GAT AAT 

► Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met Ala Gin Val Gly Asp Gly Asp Asn 

TCA CCT TTA ATG AAT AAT TTC CGT CAA TAT TTA CCT TCC CTC CCT CAA TCG GTT GAA TGT 

► Ser Pro Leu Met Asn Asn Phe Arg Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys 

CGC CCT TTT GTC TTT GGC GCT GGT AAA CCA TAC GAA TTT TCT ATT GAT TGT GAC AAA ATA 

► Arg Pro Phe Val Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser Me Asp Cys Asp Lys lie 

AAC TTA TTC CGT GGT GTC TTT GCG TTT CTT TTA TAT GTT GCC ACC TTT ATG TAT GTA TTT 
►Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe Met Tyr Val Phe 



TCT ACG TTT GCT AAC ATA CTG CGT AAT AAG GAG TCT TAA TA 
►Ser Thr Phe Ala Asn I le Leu Arg Asn Lys Glu Ser ••• 
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phoA signal 



P 



GTG AAA CAA AGC ACT ATT GCA CTG GCA CTC TTA CCG TTA 
► Val Lys Gin Ser Ttir Ma Ala Leu Ala Leu Leu Pro Leu 
KPI (1-55; M15A, S17F) 



GCclGAG GTG TO 
► Ala|Glu Val Cy: 



TGC TCT GAA CAA GCT GAG ACC GGT CCG TGC 
II u Gl n Ala Q u Thr Qy Pr o Cys 

Aatll 

TAC TTT GAC GTC ACT GAA GCT AAG TGC GCT CCA TTC TTT 

► Tyr Phe Asp Val Thr Glu Gly Lys Cys Ala Pro Phe Phe 



BstEil 

CTG TTT ACC CCG GTG ACC AAA 
Leu Phe Thr Pro Val Thr Lys 

CGT GCA G£X ATC HC CGC TGG 
A rg Ala Ala lie Phe Ar g Tr p 



TAC GGC GGT 

Tyr Gly Gly 



GGC AAC- 

Gl y Asn 



CGT AAC 1 
► Arg Asn A 



GGT TCC 
► Gly Ser 



GAT TAC 
►Asp Tyr 



GGT GAT 
Gly Asp 

: GAT GAA ; 
1 Asp Glu A 

GGT GCT 
Gly Ala 



r GAC ACT GAA 
j Asp Thr Glu 

TTT GAT TAT 
Phe Asp Tyr 



GAG TAC 
Glu Tyr 

GAA AAG 1 
Glu Ly3 H 



TGC ATG GCA GTG 
Cys Met Ala Val 



GCT ATC GAT 
Ala lie Asp 



GGT TTC 
Gly Phe 



r GAC GCT AAA GGC 
• Asp Al a Lys Gly 

ATT GGT GAC GTT 
I I e 3 y Asp Val 



TCT CGC C 
► Cys Arg f 



7 GTC TTT GGC 
» Val Phe Gly 

; CGT GGT GTC 1 
» Arg Gly Val F 



! TTC CGT 
i Phe Ar g 

GCT GGT 
Ala G y 



CAA TAT TTA CCT 
a n Tyr Leu Pro 

AAA CCA TAC GAA 
Lys Pro Tyr Glu 

; TTT CTT TTA TAT 
i Phe Leu Leu Tyr 




TTT TCT ACG TTT GCT AAC ATA CTG CGT AAT AAG GAG TCT TAA TA 
► Phe Ser Thr Phe Ala Asn Me Leu Arg Asn Lys Glu Ser 
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Figure 43 
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pDD185 
q-factor 

ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA ACT TAA AAA TGA CCT CAA AAT AAG CGT CCT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 
►Ala Pro Val Asn Thr Thr Thr Glu Asp Ou Thr Ala Gin lie Pro Ala Gl u Al a Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Gly Tyr Lau Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT QCC AGC ATT GCT GCT AAA 
TOG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA GGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Qy Leu Leu Phe Me Asn Thr Thr I le Ala Ser lie Ala Al a Lys 

Xbal KPI(-4-57; M15A..S17F) 

GAA GAA GGG GTA TCT CTA GAT AAA AGaIgAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCTlCTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

► <3u Glu Qy Val Ser Leu Asp Lys Arg|au Val Val Arg Glu Val Cys Ser Glu Gin 

Rsrll 

Age! Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA GCT ATC' TTC CQC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT CGA TAG AAG GCG ACC ATG AAA CTG CAG TGA CTT 
►Ala Glu Thr Gly Pro Cys Arg Ala Ala lie Phe Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Qy Lys Cys Ala Pro Phe Phe Tyr Gly ay Cys ay Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Glu Qu Tyr Cys Met Ala Val Cys ay Ser Ala Me 
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Plasma kallikrein inhibition by KPI (-4-57) variants 
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Substitution 
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15 
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17 




TW113 


KPI (-4-57) 








45.00 




DD185 


KPI (-4-57; M15A,S17F) 


A 




F 


0.39 




TW6165 


KPI (-4-57; M15A,S17W) 


A 




W 


0.65 




TW6166 


KPI (-4-57; M15A, S17Y) 


A 




Y 


0.40 




TW6175 


KPI (-4-57; M15L,S17F) 


L 




F 


0.50 




BG028 


KPI(-4-57;M15L,S17Y) 


L 




Y 


1.10 




TW6183 


KPI (-4-57; I16H.S17F) 




H 


F 


1.20 




TW6184 


KPI (-4-57; I16H.S17Y) 




H 


Y 


0.91 




TW6185 


KPI (-4-57; I16H,S17W) 




H 


W 


1.30 




TW6173 


KPI (-4-57; M15A, I16H) 


A 


H 




1.00 




TW6174 


KPI (-4-57; M15L, I16H) 


L 


H 




0.90 
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Ins 


344.25 


Ikpi 


245.75 



KPI 



NS 



298 
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168 
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184 
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338 
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MEAN 245.75 344.25 

STDEV 66 m 441 5 63.97488346 
TTEST | 0.009094999! 
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HEMOGLOBIN 



NS 


23.61 




KPI 


13.59 






KPI 


NS 




1 6.58 


24.95 




15.19 


24.87 




20.21 


20.46 




8.99 


27.59 




14.63 


18.23 




15.31 


31.59 




7.7 


23.26 




10.14 


17.96 


MEAN 


13.59375 23.61375 


STDEV 


4.261438 


4.68761 


TTEST 




|0.000536| 
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MEAN 
STDEV 



TTEST 



Baseline Pa02 


KPI 


NS 


652.2 


670.9 


654 


559 2 


596.2 


622.9 


606.2 


689.2 


633.1 


665.1 


646.6 


527 


563.2 


461.7 


659.9 


508 


626.425 


588 


34.4692 


85.5055 


3 


6 


P= 


0.268 



Fnd CPR 




KPI 


NS 


495.7 


60.5 


444- 6 


132 2 


170.2 


93.8 


264.2 


333.9 


567.2 




507.4 


226.9 


547.1 


89.1 


416.6 


59.7 


426.625 


167.225 


140.474 


117.993 


1 


1 


P s 


0.0014 



Obs 60 min 
KPI NS 



483.7 
330.1 
415.4 
430.2 

613 
564.3 

501 
504.5 



441.3 
448.7 

85.1 
529.6 
568.3 
438.1 

42.6 
405.8 
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88.6187 
9 
P= 



369.938 
196.523 
5 

0.17915 



Obs 180 min 


KPI 


NS 




391.3 


264 1 


484 6 


416.5 


81.3 


361 9 


333 2 


90.8 
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518.2 


485.3 


494.2 


45.6 


452 


383.7 


371.1 


344 


150.277 


186.22 


4 


7 


P= 


0.76 



Title: PROTEASE INHIBITOR 
PEPTIDES 
Inventor^ R. Tyler WHITE et al 
Appl. No.: 09/201,715 



3 |Si|2 |S |S |3 |3 [3 
55 



T3" 

frsla 13 bb b 



s 



s a 



S S 3 



IT 



35 



IS IS 13 13 |S |S 13 |2 1 



7 — — 5f 
N m N 



Flfl 



fit 



S3" 



1 



MIM 



I 



IFli 



1111 



II 



93 



1 



liff 



inmn 



